. The structural analysis demonstrates that the MC trajectories resemble the experimental data in terms of global and local structural features of DNA bending. The data provide further understanding of sequence-dependent DNA deformations by revealing local contributions of base pair steps to the overall bending. The analysis of the MC trajectories in energetic terms identifies specific interactions that induce and stabilize DNA bending. 
Results

Equilibration of MC Simulations
Structural Analysis and Comparison with Crystal Structures
The structural characterization of the MC simulations is performed in terms of global and local parameters focusing on local DNA deformations that lead to global DNA bending. Average values of structural parameters are calculated for the equilibrated part of the MC simulations between 0.75 and 2.25 million MC cycles. Consistently, each tenth MC snapshot of the equilibrated MC trajectory is used for the structural analysis, generating averages on the basis of 150,000 conformations. Standard deviations of structural parameters, denoted as fluctuations, are calculated accordingly.
First, we calculated rms deviations between MC snapshot conformations and the crystal structures in the free and protein-bound states. Rms deviations for the DNA targets comprising 24 nucleotides, derived from least square fitting of all heavy-atom Cartesian coordinates, are given in Table 1 . Average rms deviations close to 2 Å with standard deviations of 0.4 Å reflect considerable resemblance of the MC ensembles MC-AATT and MC-ACGT with the corresponding high-resolution crystal structures of the free DNA, placing the MC ensembles well within the B-DNA family. Superimposing four base pair tracts of the MC-AATT simulation onto the crystal structures results in average rms deviations between 1.2 Å and 1.7 Å for the ACCG and CGGT tracts at each end of the AATT dodecamer and only 0.8 Å for the central AATT linker. This difference in rms deviations reflects higher flexibility of the end base pair tracts compared to the relatively rigid central region. For the second sequence, corresponding comparisons result in similar average rms deviations ranging from 1.2 Å to 1.7 Å for all three regions ACCG, ACGT, and CGGT, indicating that the ACGT linker can undergo larger conformational rearrangements upon protein binding than the stiffer AATT linker.
It should be noted that the crystal structures X1 to X3-AATT of the free AATT dodecamer were shown to be significantly bent toward the minor groove (Hizver et al., 2001) , whereas X1 to X4-ACGT of the free ACGT dodecamer were essentially straight (Rozenberg et al., 1998) , although binding to the E2 protein requires considerable bending toward the minor groove of the central linker. Low rms deviations between MC ensembles and the free DNA crystal structures also indicate The chosen bending event is characterized by a dra- Former MC approaches for DNA were either based on nonlocal moves that impeded sufficient sampling (Gabb et al., 1997) or were limited to interactions of adjacent nucleotides and neutralized phosphates (Zhurkin et al., 1991) . It should be emphasized that our chain closure algorithm is a purely analytical approach in the torsion and valence angle space, unlike numeric chain closure methods defined only in the torsion angle space, which also restrict the conformational sampling (Zhurkin et al., 1991) .
The Cornell et al. AMBER force field (Cornell et al., 1996) and an implicit electrostatic solvent description (Hingerty et al., 1985) are used for energy calculations. We think that the simplified model of a distant-dependent electrostatic damping used here (Rohs et al., 1999 ) is justified because it generates MC results which are in very good agreement with experimental data, without the computationally expensive explicit solvent. Another advantage of MC simulations in implicit solvent is that the counterions equilibrate rapidly and lose their individuality already after 10 5 MC cycles. All sodium ions sample the whole space represented by a cylinder with a radius of 100 Å around the global helix axis including frequent ion intrusions into both grooves. The energy minimum of the noncanonical BII conformation of the ⑀ and ζ torsion angles was increased relative to the energy minimum of the canonical BI conformation by adding a harmonic energy term (Rohs, 2002) , which has no influence on the common B-DNA BI conformation. It is also complemented by a harmonic energy term favoring the trans conformation of the β torsion angle (Rohs, 2002) . The calculation of helical parameters and groove geometry is based on the CURVES algorithm Sklenar, 1988, 1989; Stofer and Lavery, 1994) .
